Arterial stiffness is regulated by nitric oxide and endothelium-derived hyperpolarizing factor during changes in blood flow in humans.
Cytochrome-derived epoxyeicosatrienoic acids may be important endothelium-derived hyperpolarizing factors, opening calcium-activated potassium channels, but their involvement in the regulation of arterial stiffness during changes in blood flow in humans is unknown. In healthy volunteers, we measured arterial pressure, radial artery diameter, wall thickness, and flow (NIUS02) during hand skin heating in the presence of saline or inhibitors of NO synthase (N(G)-monomethyl-L-arginine), calcium-activated potassium channels (tetraethylammonium), and cytochrome epoxygenases (fluconazole). Arterial compliance and elastic modulus were calculated and fitted as functions of midwall stress to suppress the confounding influence of geometric changes. Under saline infusion, heating induced an upward shift of the compliance-midwall stress curve and a downward shift of the modulus-midwall stress curve demonstrating a decrease in arterial tone and stiffness when blood flow increases. These shifts were reduced by N(G)-monomethyl-L-arginine and abolished by the combinations of N(G)-monomethyl-L-arginine+tetraethylammonium and N(G)-monomethyl arginine+fluconazole. In parallel, in isolated mice coronary arteries, fluconazole and tetraethylammonium reduced the relaxations to acetylcholine. However, fluconazole did not affect the relaxations to the openers of calcium-activated potassium channels of small- and intermediate-conductance NS309 and of large-conductance NS1619 excluding a direct effect on these channels. Moreover, tetraethylammonium reduced the relaxations to NS1619 but not to NS309, suggesting that the endothelium-derived hyperpolarizing factor involved mainly acts on large-conductance calcium-activated potassium channels. These results show in humans that, during flow variations, arterial stiffness is regulated by the endothelium through the release of both NO and cytochrome-related endothelium-derived hyperpolarizing factor.